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Introduction
Under the overarching idea that preserving biodiversity
is only possible through its scientific understanding, the
Fundación Canaria Amurga Maspalomas and the Jardín
Botánico Canario “Viera y Clavijo-Unidad Asociada
CSIC of the Cabildo Insular de Gran Canaria organised
on March 2011 the first edition of the “Fundación Amurga
International Conferences on Island Biodiversity”.
The objective of this unprecedented meeting was to bring
together some of the internationally most renowned
researchers from around the world to share existing and
developing knowledge on the evolution, diversity and
conservation of the lush and unique (but also extremely
fragile, and increasingly threatened) biota of oceanic islands.
As a consequence of the keen acceptance to attend of
most selected scientists, a wide number of diverse topics
was covered, ranging from classical and molecular
taxonomy to reproductive biology, phylogenetic and
genetic diversity, phylogeny, biogeography, cytogenetics,
and the applications of all these fields to understand
evolution on islands, or to design informed conservation
and management strategies.
Sharing diverse worldviews of the past, present and future
of insular plant biodiversity throughout a week inevitably
triggered new and productive multi-disciplinary
interaction, so we believe that the meeting’s purpose was
largely overachieved thanks to the general enthusiasm
that it created.
The objective of this proceedings volume is simply to
gather the ideas that were discussed during that week just
as they were transmitted by the speakers, so we explicitly
discouraged the authors from attempting to update the
contents of the discussions in 2011. For similar reasons
(and because of multiple heterogeneous commitments
in our respective institutions), we have not reviewed the
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idiomatic contents of the contributions. As the scientific
editors of this volume, our mission has restrained to make
a consistent whole out of all the submitted texts, to oversee
their scientific contents and, in some cases, to suggest a
minimum number of formal changes. In all probability,
this book will not have a high SCI impact factor, so that
the fact that most such distinguished scientists made
an effort to submit their full papers in time is perhaps
another indicator of the meeting’s success.
The specialist reader will notice that some contributions
are slightly outdated, because their authors have already
published refined versions of these ideas, in some cases
thanks to the open and friendly discussions that all the
attendees (speakers or not) furnished. For the nonspecialists, this volume is a rare opportunity to catch up
with ongoing progresses on the investigation of oceanic
island floras, in some cases hand in hand with top-notch
researchers in different fields of expertise.
It is thus with sheer pleasure that we thank the support
of the Fundación Canaria Amurga Maspalomas and the
Cabildo Insular de Gran Canaria in the organisation of
this meeting. We hope that these two institutions from
Gran Canaria continue showing that Macaronesia is
today a remarkable hotspot of ideas about the evolution
of life on islands, and a land of opportunity for new
research endeavors.

Las Palmas de Gran Canaria, Madrid and La Laguna,
October 2013
Juli Caujapé-Castells
Gonzalo Nieto Feliner
José María Fernández Palacios

9

Preface
If we only considered its presently emerged area, many
people would agree that Gran Canaria is a small island.
However, its sheer geographical ruggedness and lush
biodiversity do turn it into one of the biggest islands of
its size in the world.
Indeed, the levels of biodiversity that Gran Canaria
harbours (with about 81 exclusive plant endemic
species) are among the highest in the Canarian
archipelago, one of the most remarkable biodiversity
hotspots on the planet.
Both important gaps affecting biodiversity knowledge,
and the fast global changes that especially threaten
island biota, impose upon us challenging management
tasks. In such a demanding context, my Ministry is
convinced that sensible conservation strategies can
only emerge from the application of reliable, up-to-date
information. Likewise, a hopeful future for our common
natural legacy is contingent upon fostering constructive
discussion among different specialists.
These basic tenets underlie the full support we give to
projects related to the generation of knowledge that
may assist us in the management of our biodiversity.
Precisely, this is one of the driving missions of the
Jardín Botánico Canario “Viera y Clavijo”, the Cabildo’s
flagship in the provision of scientific guidelines for the
conservation of Gran Canaria’s terrestrial flora.
An internationally renowned institution almost since
its foundation in 1952, our Botanic Garden is devoted
to three closely interrelated areas of activity: scientifictechnical research, environmental education, and ex
situ conservation, boasting the most important living
collections of Canarian endemic plants in the world.
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Summoned by the research staff at this institution,
many important specialists shared their worldviews of
the past, present and future of insular plant biodiversity
in the first edition of the “Amurga conferences of
Island Plant biodiversity”, celebrated during a week in
March 2011.
Although I hadn’t taken office yet at that time,
the positive consequences of those discussions
are delivering today on my team’s task: many of
our most valuable liaisons with other institutions
were strengthened during that week, and other
collaborations important for Gran Canaria’s plant
diversity started thanks to the meeting.
Bringing together such a panel of distinguished
scientists throughout a week would not have been
possible without the generous patronage of the Del
Castillo family through the “Fundación Canaria
Amurga-Maspalomas”, which also funded the
publication of this special volume.
I’m thus glad to thank the Fundación Canaria
Amurga-Maspalomas for its unrestrained support to
activities with positive impacts on the development
of the Canary Islands, and also the organizers of
this international meeting, all the attendees, and
the scientific editors of this volume. Through their
relentless compromise with the conservation of the
world’s island plants, they all give us great help in
preserving the unique Canarian biodiversity.

María del Mar Arévalo Araya
Minister of Environment and Emergencies
Cabildo de Gran Canaria
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Preface
For the Amurga Maspalomas Canary Foundation it has
been a great honor to have actively participated in an
event as significant as was the Amurga International
Conferences on Insular Biodiversity, of which we now
present the main conclusions in this work.
Our organization was founded with the aim of
contributing to the promotion of research and
education in the Canaries. That is our main objective,
and we especially focus on promoting conservation
and care of the environment. However, we cannot
preserve what we do not know. Therefore, a critical first
step before the study was a knowledge of our natural
environment in order to implement appropriate and
efficient conservation techniques.
Thanks to the collaboration established with the
Local Ministry of Environment and Emergencies
of the Coucil of Gran Canaria, and the Canarian
“Viera y Clavijo” Botanical Garden - Unit associated
to the Spanish National Research Council (CSIC) –
it was possible to organise an event of this level, with
the presence of leading national and international
researchers. I would also like to thank the Councillor
Maria del Mar Arévalo, for the opportunity provided
for the successful event.

Pedro Agustín del Castillo
President
Amurga Maspalomas Canary Foundation
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Introduction
The spectacular diversification of Angiosperms from
Cretaceous middle stills remains one of the enigmas that
DARWIN named “abominable mystery” to symbolize
just about all aspects of the origin and early evolution, big
radiation and expansion of flowering plants (Friedman,
2009). The spectacular floral diversity is associated with
an impressive variety of pollen vectors, mating strategies
and sexual systems (see Figure 1) that directly influence to
reproductive success with production of offspring of high
genetic quality. The floral diversity largely interpreted as the
historical enviroments interactions and natural selection
that result in floral adaptations or transitions (Darwin,
1877; Richards 1997; Barrett, 2010). Flowers transitions
affect different types of reproduction having profound
ecological and evolutionary consequences influencing
genetic diversity within natural populations, phenotypic
evolution and patterns of diversification (microevolutives
processes). Flowers transitions take on added significance
when they are maintained through multiple speciation
events and become characteristic features of lineages in
supra-specific levels (macroevolutives processes).

Figure 1.
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There are two big evolutionary TRANSITIONS of angiosperm flowers (Barrett, 2010): i)
The origin of separate sexes (females and males) from hermaphroditism and ii) The shift
from animal to wind pollination. Evolutionary transitions are functional changes to adaptive
traits that spread to replace ancestral conditions because they increase fitness. From the
ancestral angiosperm’s flower (hermaphrodite enthomophilous and selft-incompatible),
transitions to dioecy occurring: sexual segregation (spacial and temporal) of gyneceous
and androceous from hermaphrodite to unisexual flower where environmental factors are
involving. Two morphological types of unisexual flowers have been recognized: I) one type
by abortion, exhibits rudiments of the opposite sex, while the other type (II) from inception,
exhibits no rudiments of the opposite sex. This evolution of flower development however,
occurs within the context of species phylogeny and the different PATHWAYS for the
evolution of dioecy invoke the origin of unisexual flowers (Webb, 1999; Mitchell & Diggle,
2005; Pannell & Verdú, 2006). The presence of type I flowers, suggest that the evolution
to sexual dimorphism occurred via a gynodioecious or others intermediate systems. In
contrast, the presence of type II suggests that the evolution of dioecy occurred via monoecy,
which involves the origin of unisexual flowers prior to the separation of sexes.
By other hand, DIOECY is commonly associated with a suite of life history and reproductive
traits. In broad comparative studies, correlations have also been documented between
dioecy and insect pollination, bird dispersal, growth form, self-incompatibility, heterostyly,
living on islands and tropical ecosystems (Bawa 1980, 1982; Renner & Ricklefs 1995; Sakai
& Weller, 1999). Using a molecular phylogeny of the angiosperms, many authors found
that dioecy was associated with the woody growth form, small inconspicuous flowers,
fleshy fruits and abiotic pollination. The particular correlations that were revealed and
the strength of the association differed among the three main monophyletic groups of
angiosperms, Rosids, Asterids, and Eumagnoliids, but it has not been possible to determine
with any confidence the order of acquisition of these traits in relation to the origins of
dioecy (Vamosi et al., 2003; Barrett, 2010).
Why dioecy? Beginning with Darwin, evolutionary biologists have tried to explain
the origin and significance of dioecy in flowering plants. Hypotheses for the origin of
gender dimorphism and dioecy from hermaphroditism consider genetic and ecological
factors that include (1º) avoidance of inbreeding (IA) vs (2º) sexual selection (SS) and
optimal resource allocation. Today, dioecy may evolve from hermaphroditism as a
result of selection for IA to promote outcrossing (Charlesworth & Charlesworth, 1978).
An alternative, though not mutually exclusive idea is that dioecy may evolve through a
gradual process of gender specialization (SS) and frequency-dependent selection (Darwin,
1877; Charlesworth & Charlesworth, 1978; Bawa, 1980; Freeman et al., 1997; Webb, 1999;
Gleiser & Verdú, 2005).
Early observations about the ORIGINS of gender dimorphism in plants and the
pathways to dioecy, were based on a qualitative examination of the floral morphology
the dimorphic taxa and on analysis of near relatives. Today it is also necessary: a) to
distinguish the phenotypic gender from functional gender based on the relative maternal
PROCEEDINGS OF THE AMURGA INTERNATIONAL CONFERENCES ON ISLAND BIODIVERSITY 2011
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and paternal investments, gamete or seed estimates, and b) theoretical models to provide
testable predictions for the empirical data which provide validity of theoretical models, so
ensuring that these models do not become mathematical fantasies. Theoretical model and
empirical studies have identified possible evolutionary pathways to dioecy under these
selective forces (IA vs SS). Transitions to dioecy from monoecy, gynodioecy, androdioecy,
duo-hetero-dichogamy, and distyly have been explored (Charlesworth, 1999; Webb, 1999;
Pannell& Verdú, 2006; Gleiser et al., 2008; Barrett, 2010).
Functional unknown of the FLOWER is many times a fact, in spite being one of the basic
props of the reproductive systems, constituting the essence of the reproductive success, genetic
diversity, maintenance of populations, and to the diversification processes (micro and macro)
specially relevant in the ISLANDS, so often invoked natural laboratories for the studies of
evolution and especiación (Crawford et al., 1987; Fco et al., 2000; Anderson et al., 2001).
Canary Islands, despite being near Africa, are known as the oceanic island by its volcanic
origin, climate, orography and vegetation. Like others oceanics archipelagos have many
and diverse habitats with many endemic species. Crawford et al. (2011 in press) highlight
that the increase of studies of island organisms during the last two decades, is largely made
up of molecular phylogenies and genetic diversity investigations, whereas reproductive
biology knowledge remains barely the same as 30 years ago.
The present study is a first approximation to analyses of SEXUAL SYSTEM evolution and
diversification in Canary Islands within a phylogenetic context for identification closest
relatives. Actually 15 genera (8 endemic) with canarian natural populations are studying
in the JBCVC, previous analyses of plants cultivated in the botanic garden. The other taxa
information of sexual system, are punctuals observations and bibliographics records.
Because molecular phylogeny facilitates understanding the evolution of sexual systems,
sexual features of some canarian lineages, are plotted on the cladograms. But no always
this analysis provides appropriate information because the phylogenies of canarian and
continental relatives have some problems of leaky species in Canary Islands and disjunt
phytogeographical areas (unfinished sampling, extincted species), the poor phylogenetic
support for clades with Macaronesian taxa and polytomies. Other problem is the nonexistent reproductive studies in closest relatives.

Preliminary results
It can be reckoned that only a 42% (87) of the total (≈208) genera in Canary Islands
presents any information about reproductive biology. The assessment of unisexual flowers
in endemic taxa is still underestimated in the bibliography with only 3% canarian species
with dioecy (Helfgott et al., 2000). A new count for the canarian sexual dimorphism (12%
dioecious or subdioecious genera or with functional dioecy) is contributed. Four possible
pathways have been recognized for the dioecy as Webb’s model (1999) and terminology of
Sakai & Weller (1999) for the general terms of sexual systems.
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1. Dioecy associations
In Canary Islands dioecy may be commonly associated with the traditional reproductive
traits and life history, generalist insect pollination but no wind pollination, woody
growth form, small inconspicuous flowers and fleshy fruits and high chromosome
number. Fleshy fruits: 21 genera analyzed (67%) have fleshy fruits. Inconspicuous flowers
with entomophilous (E) generalist pollination or anemophilous (A): 26 genera have
inconspicuous flowers, 14 genera have floral syndrome E, and 15 genera remaining both
E&A. These data must be taken into account with caution because the anemophily may be
obscured by retention of zoophilous features, and studies of pollination biology may reveal
anemophilous species where morphology would not predict it (Crawford et al., 2011).
Growth form: all of analyzed genera have woody habit, except 5 herbaceous, herbaceousclimber or geophytes (Tamus, Smilax, Bryonia, Romulea and Mercurialis). Vegetative
propagation has been detected at the moment in only 8 genera, but more detailed studies
would be necessary. There are not data for agamospermy in the canarian flora. Chromosome
number and ploidy level: in 29 genera analyzed, 12 (41%) are polyploids, and the diploid
genera have a high chromosome number with basic number 11-23. Concerning to the
associations with the self-incompatibility, some genera are being evaluated at the moment
(mainly the ginodioecy and androdioecy pathway) and there aren`t definite data yet. In
general, it is one of the reproductive characters less studied in Canary Islands which would
require investigation with priority character.

2. Canarian autochthonous dioecy vs no autochthonous
At the moment, 12% dioecious or subdioecious genera have been detected to present,
which would locate Canary Islands as an example of oceanic islands where the dioecy
is relatively abundant and similar to the one detected in Hawaii with 11% of the genera
with strict dioecy (Sakay et al., 1995). A total of 31 genera, 48 species (50 tx) and 23
families with unisexual flowers were analized. 19 of the 31 genera have dioecy (Phoenix,
Tamus, Semele, Smilax, Bosea, Pistacia, Ilex, Bryonia, Laurus, Myrica, Salix, Withania,
Rhamnus, Rumex Bencomia, Marcetella, Phyllis, Euphorbia, Mercurialis) and others 4
genera may have functional dioecy (Plocama, Neochamaelea, Phillyrea, Persea). The
molecular phylogenies show that the putative colonizing ancestors of the some canarian
genera may be dioecious, but others (10 genera) may be derived of the colonists sexually
dimorphic or monomorphic, that have developed autochthonous dioecy in Canary Islands
(Semele, Bosea, Neochamaelea, Bryonia, Bencomia, Marcetella, Phyllis, Plocama, Rumex?,
Withania?).
Autochthonous evolution of sexual dimorphism occurred in at least 14 lineages and it is
worthy to remark that three genera (of 31) are subdioecious or trioecious with possible
dioecy (Gymnosporia, Romulea, Ocotea), others two gynodioecious (Echium, Silene)
and two may be androdioecious (Neochamaelea, Phyllirea?), or polygamodioecious
(Phyllis, Picconia, Olea?), with other one only monoecious (Dendropoterium) or
polygamomonoecious (Olea?).
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3. Pathway to dioecy in Canary Islands. Origin
The occasional presence of bisexual flowers in some taxa dioecious may occur, though they
usually have lower reproductive fertility of such rare bisexuals. This reinforce Darwin’s
hypothesis: the allocation of resources between the sexes as force involved in the evolution
and maintenance of dioecy.
A) Monoecy pathway. ia) Monoecy-subdioecy pathway is caracterised by unisexual
and occasional hermaphrodite flowers. The ancestral population is most likely
to comprise monoecious individuals (Renner & Ricklefs, 1995; Webb, 1999;
Pannell & Verdú, 2006) and inconstancies are in one sex and unisexual flower
type II. This way is recognized in the genera (12) and species (16, 17 tx): Phoenix
(Arecaceae), no-autochthonous dioecy. Tamus or Dioscorea (Dioscoreaceae):
no-autochthonous dioecy. Semele (Ruscaceae) 2 species with no-autochthonous
dioecy. Smilax (Smilacaceae): no-autochthonous dioecy. Bosea (Amaranthaceae):
autochthonous dioecy. Pistacia (Anacardiaceae): 2 species with no-autochthonous
dioecy. Ilex (Aquifoliaceae): 2 species (3 tx) with no-autochthonous dioecy.
Bryonia (Cucurbitaceae): no autochthonous dioecy. Laurus (Lauraceae): noautochthonous dioecy. Myrica (Myricaceae): 2 species with no-autochthonous
dioecy. Salix (Salicaceae): no-autochthonous dioecy. Withania (Solanaceae):
autochthonous dioecy?. All genera (except Semele, Bosea, Ilex, Withania), show
unisexual flowers without organs rudiments of the other sex. In Semele, the male
plants with ocassionally hermaphrodite flowers are considered an intermediate
step of subdioecious pathway with inconstancies in only one sex. ib) Monoecyparadioecy pathway with occasional hermaphrodite flowers and inconstancies
in both sexes is recognized in Rhamnus (Rhamnaceae) with no-autochthonous
dioecy. This genus show unisexual flowers with organs rudiments of the other sex.
B) Gynodioecy pathway: hermaphrodite and female flowers with transitional stages
of maleness and unstable gynodioecy (Webb, 1999). This way are recognized
in 11 genera and 22 species with unisexual flowers T-I: Romulea (Iridaceae):
autochthonous subdioecy?. Echium (Boraginaceae): many endemic species with
stable gynodioecy. Silene (Caryophyllaceae): 2 endemic species gynodioecious.
Gymnosporia (Celastraceae): 2 species with autochthonous trioecy?. Ocotea
(Lauraceae): autochthonous gynodioecy-dioecy?. Rumex (Polygonaceae):
autochthonous dioecy?. Rosaceae-Sanguisorbeae: autochthonous dioecy; with 8
species and 3 genera, Dendropoterium (M), Bencomia (M, PD, D) and Marcetella
(D). Phyllis (Rubiaceae-Anthospermae): 2 species with autochthonous dioecy.
Plocama pendula (Rubiaceae-Paederiea): autochthonous functional dioecy.
In Gymnosporia cassinoides the relative presence of hermaphrodites flowers
indicates an intermediate stage of the gynodioecious pathway. The ginodioecy
(GD) and trioecy in Celastraceae like Eumonymus reinforces this pathway
(Darwin, 1877; Webb, 1979). Autochthonous evolution of sexual dimorphism
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occurred in Rosaceae-Sanguisorbeae where from a colonist sexually monomorphic
Sarcopoterium (M) or Sanguisorba minor complex (GM), the dioecy was
gradually developed (Helfgott et al. 2000, Pérez de Paz, 2004) with monoecious
Dendropoterium, Bencomia with monoecious, trioecious and dioecious species,
and Marcetella (only dioecious). The non-existence of sexual dimorphism in
canarian endemism Echium confirms stable gynodioecy (Pérez de Paz, 2002).
C) Androdioecy pathway: with cosexual and male plants and possible
subginoecious intermediate stage and unisexual flowers T-I. Euphorbia
balsamifera (Euphobiaceae): no autochthonous dioecy?. Mercurialis canariensis
(Euphobiaceae): no autochthonous dioecy. Neochamaelea (Cneoraceae):
autochthonous androdioecy with functional dioecy. Phillyrea (Oleaceae):
no autochthonous androdioecy and functional dioecy?. Picconia (Oleaceae):
autochthonous polygamo-dioecy?. Olea (Oleaceae): autochthonous polygamous?.
A more complex system of androdioecy associated to heterodichogamy, has
been recognized in Neochamaelea (Sapindales) like genus Acer of Sapindaceae
(Gleiser & Verdú, 2005). The androdioecy system was considered a rare sexual
system. Recent studies in Acer have demonstrated that the access to dioecy from
androdioecy is possible when there are heterodichogamy with two reciprocal
morphs protandrous and protogynous (Pannell & Verdú, 2006; Gleiser et
al., 2008). Neochamaelea (see Figure 2) constitute an important empirical
contribution which possible evidence the access to dioecy from androdioecy in
some populations and others with male, monoecious and heterodichogamous
individuals (Pérez de Paz et al., in prep).

Figure 2
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D) Heterodichogamy pathway: hermaphrodite protogynous plants with a dimorphic
synchronized dichogamy. This way is recognized in Persea indica (Lauraceae)
with no autochthonous functional dioecy. This pathway presents a kind of
temporal dioecy system of tropical families with inconspicuous flowers, generalist
pollination and fleshy fruits dispersed by birds (Kubitzki&Kurz, 1984).

4. Sexual dimorphism, phylogenetic component & genetic diversity
Sexual dimorphisms in Canaries are consistent with results of prior continental
comprehensive studies of dioecy (Renner & Ricklefs, 1995) and reinforce the hypothesis
of the high phylogenetic component of sexual systems, which conditions the answer of the
colonizing taxa to the local selective forces, in this case islanders. All canarian sexual systems
are probably tied to their common phylogenetic history. Nevertheless, the dependence on
environmental factors of the different sexual manifestations becomes obvious in Canaries
after the pursuit of polygamous situations or populations and intermediate stages to dioecy.
By other hand, meta-analysis results of allozymes diversity in Canary Islands (Pérez de
Paz & Caujapé-Castells, 2010), show the low detected genetic diversity for dioecious
taxa supports sexual selection hypothesis (Darwin, 1877; Bawa, 1980; Charlesworth,
1999) that some times, construes dioecy as a trend related to resource allocation and SS
oriented towards progeny’s vigour. Genetic diversity patterns in Canaries depend on the
floral attributes (phylogeny) of colonizing lineages, that determine breeding systems and
reproductive success: breeding system of congeners taxa (SI) have similarly diversity levels,
that can shift depending on their population size (in keeping with Gitzendanner & Soltis
2000), chromosome number, apomixis … and other important factors like island age or
closeness to the mainland.

5. Canarian dioecy and species richness (speciation vs extinction)
The majority of the genera dioecious analyzed, have not specied in Canary Islands. 19 of
them have only one canarian taxon, 9 genera have only 2-4 endemic taxa and only one
genus (Euphorbia) has more than 4 canarian endemic taxa. This would mean that once
they established they didn`t diversify, or, in case of having done, they finally extinguished.
The genera analyzed, all of them with unisexual flowers, do not characterize for having few
dioecious species out of the Canary Islands: 8 genera have more than 50 species, 13 genera
ranges between 5-50 species and 10 genera less than 5 species. These data remind the ones
found by Heilbuth (2000) for the tropical ecosystems where more abundance of dioecious
species has been traditionally considered like the island ecosystems (Bawa, 1980; Renner
& Ricklefs, 1995). This agrees with studies done on Hawaiian flora (Sakai et al. 1995a, b),
which suggest that Baker’s law does not reduce the amount of dioecious colonizers (»10%)
and no trend for higher extinction (or lower speciation rates).
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6. Conservation
In the 29 genera analyzed 11 genera present threatened species (Semele, Ilex, Myrica,
Rhamnus, Marcetella, Dendropoterium, Bencomia, Ocotea, Phyllis and Gymnosporia?)
which characterize for being dioecious basically strict and with woody habit. This could be
in accordance with Heilbuth (2000) and Vamosi & Vamosi (2005): dioecious plants may
go extinct more often if they are segregated into small populations in which there are no
members of the opposite sex. There are many consequences to having a dioecious breeding
system that may contribute to its lack of success, such as a possible decrease in seed set
or different ecological tolerances between sexes. Dioecious clades have been observed
to have lower species richness than their nondioecious sister groups indicating that
dioecious species experience higher extinction rates or lower speciation rates. The results
of Vamosi & Vamosi (2005) indicate that dioecious plants may warrant special attention in
conservation practices. By other hand, the available knowledge on the allozyme diversity
and reproductive biology of canarian endemic plants reveals the existence of small
populations with very high genetic variation levels (Fernández Palacios et al., 2007, 2010;
Suarez et al., 2009; Pérez de Paz & Caujapé-Castells, 2010) whose reproductive success,
some times, is whittled down by the loss of dimorphic population diversity associated with
SSI-He (cob-pap in Limonium dendroides) to produce viable crosses. These first evidences
reveal that the canarian species needs a reproductive and genetic integrate knowledge for
a suitable and better evaluation to their conservation strategies. Future population studies
should address questions regarding reproductive biology with the genetic diversity and
its conservation implications. Conservation issues may be particularly complex when
Important factors include breeding and mating systems (Crawford et al., 2011).

Current & future studies
A) More study in canarian sexual systems uninvestiged to present and associations
with life history traits, SI and ploidy level in Canarian flora: more study in
phenotypical and functional gender when considering sexual dimorphism
(flowers appearing to be hermaphroditic and functionally unisexual-dioecious)
and evolution of dioecy are need.
B) The role of biotic pollinations vs wind-pollination in canarian flora. Observation
of visitors vs pollinators, floral morphology (dimorphisms) and breeding system
studies would provide insight into the factors yielding the observed mating
system. Very few species have been critically examined, and such studies have
shown that the situation is more complex than it appears from casual observation
(Anderson et al. 2001; Bernardello et al. 2001, 2006; Crawford et al., 2011).
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C) Studies relationed to Homomorphic Sporophitic Self Incompatibility System,
micro-morphology and allozyme diversity are in prep for published: i) In
canarian endemic genus Parolinia of Brassicaceae (Fernandez Palacios et al.,
2007 and Fernandez Palacios, 2010: doctoral thesis) and ii) in macaronesian
endemic Argyranthemum of Asteraceae (Olangua et al., 2004; Olangua, in prep:
doctoral thesis). In addition, studies relationed to Heteromorphic Sporophitic
Self Incompatibility System, micro-morphology and allozyme diversity are in
prep for published in the canarian endemism of genus Limonium (cob-pap)
of Plumbaginaceae and genus Jasminum (pin-thrum) of Oleaceae. More basic,
meticulous studies of the reproductive biology of Canary Islands plants such
as mating systems and self-incompatibility detections in colonization and the
subsequent diversification of island lineages are needed and the relations with
other oceanic islands (Anderson et al. 2001; Bernardello et al. 2001, 2006;
Crawford et al., 2011).
D) It would also be desirable to have more highly integrated population biology
studies in which more reproductive-micromarkers investigations could be
combined with molecular markers (allozymes, microsatellites, etc.) to estimate
outcrossing rates, paternity analysis, S alleles detection and the significance
of phylogeographic history and diversification of canarian lineages. Future
population studies should address questions regarding reproductive biology and
genetic diversity to compare Canaries with other archipelagos for which there is
comparable data (Sakai et al. 1995a,b; Fco-Ortega et al., 2000; Crawford et al.,
2001; Anderson et al. 2001; Bernardello et al. 2001, 2006; Pérez de Paz & CaujapéCastells, 2010).
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